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Abstract 
Experimental studies show that numbers constitute a challenge for simultaneous interpreters mostly 
because of their low predictability and density of information. While meta-analyses suggest that the 
reported cognitive differences between the sexes are often exaggerated, a female advantage has 
been found in individual studies for tasks that are crucial to interpreting. Assuming that women 
therefore need to dedicate fewer cognitive resources to the interpreting task, this paper’s hypothesis 
is that female interpreters will have more available resources to deal with the complex task of 
rendering numbers and will therefore make fewer errors than men. This article relates a rare corpus-
based study on the rendition of numbers by male and female interpreters at the European Parliament 
against the background of other potential predictors. The data sample consists of 180 source texts 
and interpretations in six language pairs (both from and into French, English and Dutch). The 
results did not confirm the hypothesis, as sex does not appear to be a significant predictor of the 
rendition of numbers but confirm that a shorter Ear-Voice Span helps render numbers accurately.  
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1. Introduction 
This paper analyses the possible effect of sex, as well as other predictors, on the rendition of 
numbers. Numbers constitute a particular challenge in simultaneous interpreting (Alessandrini 
1990; Chmiel 2015) with error rates reaching 40% for professional interpreters (Korpal 2016; 
Korpal & Stachowiak 2018; Timarová 2012;). Numbers are characterised by low predictability and 
redundancy (Braun & Clarici 1996; Gile 1995; Mazza 2001; Mead 2015; Pinochi 2009; Seeber 
2015) which makes them almost impossible to anticipate or paraphrase (Jones 2002; Pinochi 2009). 
Moreover, several variables such as high delivery rates (Korpal 2016) and differences in number 
syntax between source and target language (Pinochi 2009) seem to increase the error rates. Given 
this difficulty, professional interpreters apply different strategies to deal with numbers: shortening 
their EVS to keep as close as possible to the source number and not overload the memory (Jones 
2002; Setton 1999; Timarová et al. 2014); writing down the number (Jones 2002; Mead 2015; 
Setton 1999); relying on external visual input (e.g. PowerPoint) or notes from the booth colleague 
(Desmet et al. forthcoming; Lamberger-Felber 2001; Mead 2015; Seeber 2012) and switching from 
intelligent hearing to literal hearing (Pinochi 2009; Seleskovitch 1975).  
 Numbers have mostly been studied in experimental designs. However, as Korpal & 
Stachowiak (2018) note, experiments are faced with an ‘age-old problem’ that some behaviours 
may be triggered by the laboratory situation. They therefore suggest examining how conference 
interpreters deal with numbers in a natural working environment, i.e. in one of the institutions of the 
European Union. With this paper, we intend to answer that call, drawing on a parallel acoustic 
aligned and time-tagged sub-corpus of the European Parliament Interpreting Corpus Ghent (EPICG) 
which includes transcriptions of speeches and their interpretations recorded during plenary sessions 
of the European Parliament. It is therefore one of the rare corpus-based studies on the rendition of 
numbers in simultaneous interpreting. There are some limitations attached to the analysis of 
numbers in real-life environment data. Firstly, speeches uttered during the plenary sessions of the 
European Parliament are generally short (1 to 6 minutes) and contain few complex figures, which 
drastically reduces the variety. Secondly, the conditions cannot be controlled or verified. In this 
case, this means that interpreters can write down the number or benefit from external help (for 
example from a booth colleague, the written speech or a PowerPoint presentation) without the 
researchers knowing. As a consequence, the error rate in a pilot corpus-based study is close to 18% 
for interpreters at the European Parliament (Collard & Defrancq 2017), i.e. less than half the error 
rate reported in most experiments.  
 The present data reflect the real working conditions of simultaneous interpreters and have 
the advantage of presenting a large diversity of interpreters, languages, source speakers and topics 
that allow for a representative study to be conducted. Moreover, the institutionalised setting of the 
debates and the mandatory accreditation tests for interpreters ensure that the data are fairly 
homogeneous in regard to the interpreter’s working conditions and baseline quality. Moreover, even 
though the error rate is low, interpreters do make mistakes when rendering numbers in real-life 
environments.  
 This paper is part of a broader research project on cognitive sex1 differences in simultaneous 
interpreting (SI). While the existence of cognitive sex differences in general has not been proven 
and meta-analyses show that males and females are more similar than they are different (Hyde & 
Linn 1988), some specific verbal skills relevant to SI tend to show a female advantage (see Section 
‘Sex differences in cognitive tasks’). Only few researchers look at the influence of potential 
cognitive sex differences in simultaneous interpreting, but they all have reached promising results. 
In small preliminary corpus-based studies, Defrancq (2013) and Baes (2012) discover longer EVS 
for female interpreters at the European Parliament. In an experimental study on 11 professional 
interpreters, Cecot (2001) finds that women produce an average of 10.7% more filled pauses than 
men and men produce an average of 14.9% more silent pauses than women. Analysing recorded 
courtroom proceedings, Mason (2008) finds that female consecutive interpreters omit linguistic 
features that signal deference more than men, while male interpreters omit more politeness markers. 
While these findings are restricted in significance and cannot be generalised to all interpreters (as 
they focus on specific populations such as interpreters at the European institutions or in courts), 
they suggest a potential sex dimension to the interpreting process that deserves further exploration. 
Indeed, if sex appears to influence the way interpreters work, it would need to be more 
systematically included in interpreting research.   
 While studies on gender differences, i.e. differences in the interpreter’s perception and role, 
are also rare (Baer & Massardier-Kenney 2016), results are inspiring. In corpus-based-studies, 
Magnifico & Defrancq (2016; 2017) have discovered that female interpreters at the European 
Parliament use more hedges and downtone fewer unmitigated face-threatening acts than male 
interpreters (with large effect sizes, respectively Φ=0.4 and 0.49). Analysing 704 answers from 
professional interpreters to a survey on the perception of quality, Pöchhacker & Zwischenberger 
(2010) show that female interpreters rate others’ performances more generously and value a lively 
intonation in interpreting more than male interpreters. However, Angelelli (2004) found no gender 
difference in the analysis of interpreters’ perceptions of roles and behaviours in practice. Studies on 
                                                 
1For the purpose of this paper, differences between males and females will be described as sex differences. While the 
expression ‘gender differences’ is commonly used, it generally refers to an individual’s self-conception and role within 
society. In fact, gender differences studies tend to focus on communicative and linguistic differences (Chambers & 
Trudgill 1998; Coates 1993). The present study, however, focuses on the cognitive aspects and therefore, as for most 
studies described here, only takes the subjects’ biological sex into account and makes no assumptions on their gender. 
cognitive sex differences can complement studies on gender either by offering additional 
explanations to the differences found or by showing that gender differences are not based on 
cognitive differences but are mostly societal, cultural or educational. Studies on sex and gender 
differences can also help eliminate stereotypes. For example, they could contribute to explaining 
why few men opt for the interpreting career. Indeed, female students clearly outnumber male 
students in interpreting training (Hickey 2018; Lim 2005; Ryan 2015) and this imbalance remains 
unexplained. Miller and Halpern (2014) give a partial explanation by indicating that individuals 
choose their education and career partly based on their relative cognitive strengths. As a 
consequence, studies on sex differences in verbal tasks showing a female advantage might have an 
impact on men’s decisions, as they might not opt for interpreting based on their potentially ill 
impression of a female predisposition for interpreting. More importantly, their performance could 
be negatively impacted by this perception, given that people’s performances appear weaker when 
they are told that the other sex performs better at the task (Spencer et al. 1999).  
 Finally, given their difficulty and the strategies needed to overcome it, numbers play a key 
role in interpreting training. While it is unlikely for sex-specific courses to be organized, the 
existence of sex differences in interpreters’ performances would suggest that individual skills play a 
significant role in the way interpreters work. Studying sex differences is an important step to 
understand how professionals find different ways to solve similar problems and can help design 
more effective training curricula. Indeed, Halpern et al. (2007) suggest that if men and women have 
different ways of solving problems, training can be adapted to correspond to their most efficient 
cognitive process and to allow more flexibility.  
 With that in mind, the aim of this study is multifold. Firstly, it is to observe the rendition of 
numbers in a real environment, acknowledging that interpreters might have received some kind of 
help. Secondly, it is to analyse potentially diverging behaviours between male and female 
interpreters dealing with numbers, assuming that the level of help both sexes receive is equivalent. 
This study will focus on the categories of rendition and on the ear-voice span of interpreters when 
dealing with numbers, as it is one of the strategies applied. Finally, we will take into account the 
influence of other predictors on the rendition of numbers: the interpreter’s sex, source delivery rate, 
source speaker’s number of silent pauses per minute, source speaker’s average duration of silent 
pauses per minute, number’s EVS, mean EVS, source speech type, nature of the number, 
complexity of the number, source and target languages.  
 In the section ‘Numbers in interpreting’, the complexity of rendering numbers in 
interpreting, as well as the strategies developed by professional interpreters are discussed. The 
Section ‘Sex differences in cognitive tasks’ covers the literature on sex differences for several 
cognitive skills relevant to simultaneous interpreting. Section 2 ‘Methodology’ presents the corpus 
and the methodology used to identify and measure the numbers, their rendition and the potential 
predictors. The results of the statistical analyses are reported in Section 3. Finally, Sections 4 and 5 
presents the conclusion and discussion of these results.  
 
Numbers in interpreting 
Simultaneous interpreting is a cognitively demanding task involving several processes: speech 
comprehension and production, memory, attention/resource allocation and coordination 
(Pöchhacker 2015). After conducting neuroimaging studies during simultaneous interpreting, 
Hervais Adelman et al. (2015: 1) confirm that simultaneous interpretation 
‘places extreme demands on the cognitive control of language and on verbal working memory 
and attention’. The constraint of simultaneity and the limited capacity make interpreting 
particularly challenging. The most popular model put forward to chart cognitive efforts during 
interpreting, and simultaneous interpreting is Gile’s (1995; 2018). In his model, 
tasks are divided into four efforts, which compete for limited attentional resources (also called 
processing capacity): the listening and analysis effort (the detection and identification of stimuli and 
the assignment of a meaning to what is heard), the short-term memory effort (the storage 
mechanism where information is temporarily kept), the production effort (the planning, production 
and self-monitoring of the speech in the target language) and the coordination effort (the 
management of attentional resources to the three other efforts, given that these resources are 
believed to be limited). Gile (1995; 2018) also suggests that omissions or errors are caused not only 
by specific difficulties in the source speech but because attentional resources required to perform 
the task adequately were not available for a particular comprehension, memory or production task at 
a time when they were needed. The reason behind this lack of availability is that simultaneous 
interpreters tend to work close to cognitive saturation (referred to as the tightrope hypothesis).  
 There is a broad consensus among interpreters that numbers constitute a challenge in 
interpreting and are cognitively demanding (Alessandrini 1990; Chmiel 2015). 65% of professional 
interpreters participating in a survey on stress at work mentioned numbers as a source of stress 
(Alessandrini 1990). Moreover experimental studies on the rendition of numbers by interpreters 
show that error rates (including omissions) reach 40% for professional interpreters (Korpal 2016; 
Korpal & Stachowiak 2018; Timarová 2012) and 40 to 70% for trainees (Braun & Clarici 1996; 
Korpal 2016; Mazza 2001; Pinochi 2009). Scholars have identified several reasons why interpreting 
numbers is challenging. Firstly, numbers lack a conceptual representation (Seeber 2015; Timarová 
2012) and are characterised by low predictability as the quantity expressed can often only be 
understood the moment it is uttered by the speaker (Braun & Clarici 1996; Mazza 2001; Mead 
2015; Pinochi 2009). Therefore, they are almost impossible to anticipate (with several exceptions, 
such as well-known dates). Secondly, numbers are highly informative (Alessandrini 1990) and lack 
redundancy (Gile 1995; Seeber 2015) as every component of a number is a meaningful unit 
representing only one particular meaning. This often prevents interpreters from using strategies 
such as paraphrasing or reformulation (Jones 2002; Pinochi 2009), except when numbers are part of 
a metaphor, or are culturally ‘lucky’ or ‘magic’ (Chesterman 1997; 10). Moreover, several variables 
can complicate the rendition of numbers. Korpal (2016) finds that high delivery rates trigger more 
errors (43%) than slow delivery rates (30%) for experienced interpreters. Pinochi (2009) suggests 
that differences in number syntax between source and target language can exacerbate the error rate, 
as interpreters have to swap the order of some of the units (e.g. between English and Dutch). 
 Braun and Clarici (1996) put forward a rather comprehensive list of errors, which was 
replicated by several researchers, sometimes in simpler versions (Desmet et al. forthcoming; Mazza 
2001). The most common type of rendition (besides complete rendition) is the complete omission 
(Desmet et al. forthcoming; Mazza 2001). Given the complexity of dealing with numbers, 
omissions could also be seen as a strategy adopted by interpreters to catch up when they are lagging 
behind or when they consider that the cognitive resource dedicated to rendering the number might 
be detrimental to the rest of the incoming speech. The second most frequent category of rendition is 
approximations, i.e. an erroneous rendition when the number is of the right order of magnitude and 
not far away from the original, sometimes accompanied with phrasal elements, such as ‘about’ 
(Desmet et al. forthcoming; Mazza 2001). This type of rendition can also be seen as a conscious 
decision to minimise any risk of compounding the error. The interpreters are aware that they are 
missing some specific information, but since they cannot store all of it, they choose to simplify the 
number. Braun and Clarici’s typology also includes 
- lexical errors, i.e. renditions in which specific components of the number are wrong, while 
the order of magnitude is correct;  
- syntactical errors, i.e. renditions in which the specific components are correct, while the 
order of magnitude is wrong;  
- inversions, i.e. renditions in which specific components are permutated; 
- errors of phonemic perception, i.e. renditions where the error is related to a phonemically 
wrong perception of the number; 
- self-corrections, either positive or negative.  
 It should be noted that Braun and Clarici’s categorisation is not systematic, as it includes 
purely formal criteria, but also a causal one (phonemic perception). Overlaps are therefore not 
excluded: one single case can be an example of both lexical error and phonemic perception error. 
Considering that the study of number renditions in interpreting should not only focus on the 
numbers themselves, Ooms (2008) complements Braun and Clarici’s typology with the category 
‘context’, referring to cases where the number is rendered correctly but combined with a wrong 
unit. Indeed when numbers are interpreted simultaneously, a large amount of cognitive capacity is 
spent on the processing of the numbers themselves, leaving less capacity for neighbouring items, 
such as the element a number refers to (Jones 2002). Consequently, interpreters might tend to resort 
to approximations or omissions when it comes to those number-accompanying items (Jones 2002), 
which might be rendered with less accuracy. This loss of accuracy, or inefficient cognitive capacity 
management in the event of a difficult stimulus, is often referred to as the spillover effect (Gile 
1995/2009; Seeber 2011; Shlesinger 2000). The term has been first used in psychology and 
psycholinguistics to describe a task switching effect in which a secondary task is delayed as a result 
of a cognitively taxing primary task (Meiran et al. 2002; Zillmann 1971).  
 Previous experiments also show a relationship between the type of error and the features 
of the source number, as most errors seem to occur with large numbers and decimals (Desmet et 
al. forthcoming). Most authors therefore make a distinction between small and large numbers and 
between dates, decimals and other numbers (Mazza 2001; Pinochi 2009).  
 
Strategies 
Several experimental studies compare the success rate of the rendition of numbers between 
professional and student interpreters and found that professional interpreters have better total 
accuracy scores than trainees (Korpal & Stachowiak 2018). Timarová et al. (2014) suggest that 
professional interpreters perform better than students because professionals keep a shorter ear-voice 
span (i.e. the time lag between a word uttered by the source speaker and the corresponding word 
uttered by the interpreter) when dealing with numbers, in order to stick as close as possible to the 
source speaker and reduce the amount of time during which the number must be kept in memory, 
i.e. the phonological store (Baddeley and Hitch 1974). Jones (2002) also suggests that when faced 
with numbers with two or more components, interpreters keep as close as possible to the speaker 
and Setton (1999) observes that errors typically occur when the EVS is more than 3–4 seconds. The 
strategy of reducing EVS seems logical as Gile (2008) states that a short EVS potentially means that 
the interpreter is saving working memory capacity. 
 Note-taking is one of the universally recommended strategies (Mead 2015; Setton 1999). 
Interpreters are advised to stop delivery of the target text as soon as they hear a number, write down 
that number and read it off while starting up delivery again. Mazza’s study (2001) seems to prove 
that interpreting of numbers is more accurate when interpreters jot down the number. However, 
Mazza (2001) notes that taking notes when dealing with large numbers (i.e. with four or more 
digits) might also have a detrimental effect on their rendition, probably because large whole 
numbers are often too dense even to be successfully noted. In other words, any advantage in terms 
of reduced demand on working memory is offset by the extra processing capacity required for note-
taking. Therefore, assistance by the booth colleague in writing down numbers and visual input 
provided by the speakers (such as a copy of the speech to be used in the booth, or the projected 
presentation slides) can also be beneficial (Mead 2015). Seeber (2012) conducted a study in which 
interpreters were presented with auditory stimuli including numbers and a pre-recorded video of the 
speaker’s slides. Small numbers were presented by the speaker, who counted on their fingers, and 
large numbers were on the slides. He observed that interpreters did rely on the visual input when 
interpreting the numbers. Lamberger-Felber (2001) reports a significant increase in number and 
name accuracy (53 to 68% fewer errors) in an experiment where interpreters are provided the text of 
the speech in the booth, compared to when they do not have the text at their disposal. Desmet et al. 
(forthcoming) show that simulated technological support projecting the articulated number on a 
screen improves overall accuracy on numbers from 56.5 to 86.5% in a student population, reducing 
the number of errors by two thirds. They also show that technological help is most helpful in 
reducing errors on complex numbers and decimals, the two categories that are most often 
interpreted incorrectly, and that the occurrence of approximations drops by almost 90 percent when 
support is available.  
 Finally, changing the listening strategy seems to be another effective coping strategy. 
Following Seleskovitch (1975), Pinochi (2009) advocates a switch from intelligent hearing (i.e. 
taking into account the context to draw inferences) to literal hearing (i.e. paying attention to the 
item in isolation).  
 As the difference between professional and student interpreters in the rendition of numbers 
suggests, these strategies are not innate but acquired with practice and experience. Handbooks on 
interpreting training do generally include specific sections on the rendition of numbers (Gillies 
2013; Setton & Dawrant 2016) and a specific website was created by a conference interpreter, 
Anton Klevansky, for the training of numbers in interpreting (http://www.numerizer.pro). Therefore 
it seems crucial that the rendition of numbers and the ad hoc strategies be taught as a skill during 
interpreting training, in order to help students develop the necessary strategies, and most 
specifically learn to process multimodal stimuli (auditory vs. visual) when receiving visual 
assistance (Korpal & Stachowiak 2018). 
 
Sex differences in cognitive tasks 
Several individual studies suggest that women have better verbal abilities, but these claims are often 
exaggerated and meta-analyses tend to show that males and females are much more similar than 
they are different (Hyde 2005; Hyde & Linn 1988; Miller & Halpern 2014). While meta-analyses 
fail to determine whether sex differences exist in general cognitive abilities, Hyde and Linn (1988) 
do suggest more fine-grained approaches are needed targeting specific abilities ‘mov[ing] away 
from the old model of intellect that specified only three rather general cognitive abilities – verbal 
ability, mathematical ability, and spatial ability’ (p 33). Similarly, this research project aims at 
exploring the influence of one specific predictor, i.e. sex, on one specific task, i.e. the simultaneous 
interpretation of numbers at the European Parliament. The goal is therefore not to determine 
whether cognitive sex differences exist in general or for populations other than simultaneous 
interpreters. Since simultaneous interpreting is the focus of this study, the literature review will only 
cover potential sex differences in skills involved in this activity, contrary to meta-analysis, where 
various and diverse tasks are included (e.g. spelling, reading, writing and vocabulary).  
 When it comes to verbal abilities in general, Hyde and Linn (1988) suggest that speech 
production is the only potentially significant sex difference, with an effect size of 0.33 and a higher 
score for women. However, several statistical sources would consider this effect size to be small 
(Ferguson 2009; Mellinger & Hanson 2017). Moreover, other verbal tasks show no significant sex 
difference (vocabulary with an effect size of 0.02 and anagrams with an effect size of 0.22) and/or 
give higher values for men (analogies with an effect size of -0.16). Several studies have concluded 
that women have greater verbal fluency, i.e. the ability to retrieve specific information within 
restricted search and time parameters, for example the ability to generate words beginning with a 
single letter in one minute (Herlitz et al. 1997;  Loonstra et al. 2001; Maitland et al. 2004). Verbal 
fluency is believed to play a key role in interpreting (Stavrakaki et al. 2012). A female advantage in 
generating synonyms has also been found (Hines 1990). Women also seem to have an advantage 
when it comes to identifying spoken words. Indeed, Aerts (2013) found that women display a larger 
sensitivity to the phonemic contrasts during auditory phoneme discrimination and showed more 
differentiation in real word-pseudoword dissociation, while Keith et al. (2008) have found that 
women understand and react faster to the information they receive (i.e. processing speed). 
Similarly, a female advantage has been found both in pre-lexical and lexical processing (Majeres 
1999), as well as for perceptual speed (the ability to compare or recognize items) (Born et al. 1987; 
Hedges & Nowell 1995). When it comes to verbal memory capacities, several studies have found 
that females perform better at episodic and some aspects of semantic memory tasks (Herlitz et al. 
1999; Kramer et al. 1997; Maitland et al. 2004). A female advantage in immediate and delayed free 
recall and on recognition tasks with verbal and visual components has also been found (Kimura & 
Seal 2003; Trahan & Quintana 1990). However, Harness et al. (2008) report higher scores for males 
in a study on recall combined with a distraction task carried out on students. Other studies report 
better scores for women in the Rey Auditory Verbal Learning Test (free recall of two lists of nouns) 
and the Verbal Paired Associates test (immediate and delayed recall of word pairs) (Bolla-Wilson & 
Bleecker 1986; Gale et al. 2007). Unfortunately, most of these studies do not mention effect sizes 
(or do not give sufficient information for them to be calculated by the reader) and when effect sizes 
are mentioned, they are generally small, ranging from 0.3 to 0.6. While some of these results might 
therefore be exaggerated, we can suggest that female interpreters have several advantages when it 
comes to the listening/analysis, short memory and production efforts in interpreting.  
 Of particular importance to this study is the skill to recall numerical information. Early 
studies showed that women perform significantly better than men on digit-span tasks (Jensen & 
Reynolds 1983; Kail & Siegel 1978). However, more recent research does not confirm female 
superiority in the sense that women usually score better on the tasks, but differences remain at non-
significance levels (Bermingham et al. 2013; Lynn & Irwing 2008; Solianik et al. 2016). It should 
be noted that although digit-span tasks are highly standardized and are, therefore, particularly well-
suited for replication, they test a very specific skill which is unrepresentative for most human 
activities, including simultaneous interpreting. In simultaneous interpreting, numbers rarely come in 
a bare list. They are embedded in text, even in experimental research. Therefore, results from digit-
span tasks cannot simply be extrapolated to complex and realistic settings such as simultaneous 
interpreting in the context of the European Parliament. Rather, our findings could shed light on the 
discussion from the point of view of situated performances, i.e. the performance of a particular task, 
such as number recall, embedded in a context which is representative of a professional activity.  
 
Research question and hypotheses 
Simultaneous interpreting is a complex task where several processes compete for limited cognitive 
resources. Numbers are considered cognitively demanding for interpreters as they prevent them 
from using common strategies (e.g. anticipation) which preserve working memory capacity. Sex 
differences have been observed for several of the processes involved SI, and more specifically 
short-term memory tasks, and most studies show a female advantage. Therefore, our main research 
question is: do these sex differences in cognitive skills influence the rendition of numbers? If we 
assume that women perform better than men on tasks linked to the processes involved SI, and more 
specifically short-term memory tasks, they have more cognitive resources available when dealing 
with the rendition of numbers and will therefore render more numbers than men. Indeed omissions 
and errors are believed to be caused by a lack of attentional resources required to perform the task 
(Gile 1995; 2018). Secondly, if men have fewer cognitive resources and memory capacity available 
when dealing with numbers, we can assume that they will resort to one of the strategies applied by 
professionals more often, i.e. present a shorter EVS.  
In all, eleven predictors are included in the analysis: the interpreter’s sex, source delivery 
rate, source speaker’s number of silent pauses per minute, source speaker’s average duration of 
silent pauses per minute, number’s EVS, mean text EVS, source speech type, nature of the number, 
complexity of the number, source and target languages.  
 
2. Methodology 
Corpus-based interpreting studies 
The vast majority of studies on numbers in interpreting is conducted in the framework of an 
experimental research design, which offers the advantage of controlled conditions. On the other 
hand, corpus data are produced by professionals in a real-life environment and reflect the 
interpreting activity in a way experimental data cannot. Shlesinger (1998) therefore calls for more 
corpus-based studies in interpreting in order to reinforce the empirical foundations of interpreting 
research. When corpora are available online, results can be reproduced and studies replicated.  
Thanks to new technologies and tools such as EXMARaLDA (Schmidt & Wörner 2009), 
Praat (Boersma 2001) and SpeechIndexer (Szakos & Glavitsch 2007), the time-consuming 
compilation, transcription and analysis of interpreting data is simplified. Moreover, the plenary 
sittings and some of the committee sittings of the European Parliament can now be more easily 
retrieved from the website of the European Parliament, with access to important information about 
the speaker (political group and function, age, sex) and the speech (topic, time of the day, source 
speech type). The inclusion of this information about the context of the speech is essential in order 
to make sure that samples are not entirely taken out of the context in which they occurred (Diriker, 
2004; Duflou, 2016). Several universities have compiled their own corpora, starting with the 
European Parliament Interpreting Corpus (EPIC), compiled at the University of Bologna 
(Bendazzoli & Sandrelli 2005), CoSi for consecutive and simultaneous interpreting (House et al. 
2012) and DiK for dialogue interpreting in public service settings (Bührig et al. 2012) at the 
University of Hamburg, EPICG (European Parliament Interpreting Corpus Ghent) at Ghent 
University (Bernardini et al. 2018), and others at the universities of Rome, Trieste, Posnan, 
Louvain-la-Neuve and Saarbrücken. 
 
The corpus used  
The European Parliament Interpreting Corpus Ghent is a parallel corpus that consists of speeches 
and their interpretations recorded during plenary sessions of the European Parliament. Source and 
target texts are acoustically aligned on the basis of pauses with the transcription tool EXMARaLDA 
Partitur-Editor. For the transcriptions, the Valibel instructions (Bachy et al. 2007) were adapted to 
facilitate the machine readability of the texts. The detailed compilation, transcription and annotation 
process is described in Bernardini et al. (2018).  
 For this study, 30 source speeches of each of the six following combinations were selected: 
English-French, French-English, English-Dutch, Dutch-English, Dutch-French and French-Dutch. 
The inclusion of Dutch, for which number order is inverted compared to French and English 
(twenty-one becomes een-en-twintig) allows for the analysis of the influence of numerical syntax on 
the interpreter’s rendition. The corpus comprises more than 14 hours of interpreted speech and a 
total word count of 108,245 interpreted words.  
 We did not have access to the interpreters’ identities and were therefore faced with two 
methodological challenges for the selection of the speeches and their interpretations. Firstly, sex had 
to be determined on the basis of the properties of the recorded voices only. Human listeners are able 
to identify speaker sex with accuracy of over 95%, even on the basis of vowels pronounced in 
isolation. Human identification of sex is therefore considered a reliable method (Lass & Puffenberg 
1971). For this study, our goal was to reach a set of 15 male and 15 female interpretations for each 
language pair2. To this end, we first determined sex using the manual sample of speeches on the 
European Parliament’s website. Our classification was then verified by the transcriber and at least 
two additional reviewers. This process yielded an inter-rater agreement of 99.4%, with the three 
assessors diverging on only one interpretation. It was concluded that the disagreement came from a 
human encoding mistake. The three assessors finally agreed on all interpretations. In order to 
complement the human process, the identification of sex was complemented with a speaker 
diarization software (LIUM_SpkDiarization, Rouvier et al. 2013), which agreed on all identified 
sexes except for 8, reaching a human-machine agreement of 95.6%. However, two human assessors 
disagreed with the 8 sexes identified by the software and agreed with the human identification and it 
was decided to keep these data and trust the human identification. The software being optimised for 
different types of data (radio and TV shows), this divergence is not entirely surprising. Moreover, 
the corpus’s audio data are complex (several speakers take the floor simultaneously and the quality 
is not always optimal), especially for the 8 sexes for which humans and software disagreed.  
 The second methodological challenge consisted in reaching a sufficiently varied sample of 
interpreters in order to ensure representativeness. Several methods were applied to reduce the risk 
of including multiple interpretations by the same interpreter in the corpus. The initial sampling of 
speeches from the European Parliament’s website was done manually with the specific aim of 
                                                 
2 According to the estimations of the Organisation Intersex International Europe, one percent of interpreters in the 
corpus could be intersex. Unfortunately, given the anonymity of data, there is no possibility of knowing whether 
interpreters are intersex. While we are aware that there is a chance that intersex interpreters are included in our samples, 
we consider that the large size of the sample means that this low probability is negligible. 
limiting the number of interpreters with similar voices. Therefore, the period from which the 
recordings were taken stretches over 6 years and sessions were picked randomly to collect the 
interpretations. In the final dataset, 93 interpretations are drawn from 21 different dates in 2008, 47 
interpretations from 17 different dates in 2009, 14 from 11 different dates in 2010, 9 from 9 
different dates in 2011 and 16 from 4 different dates in 2013 and 1 in 2014. Moreover, the 
languages chosen for this study (English, French and Dutch) are sufficiently common to guarantee 
that they are covered by a large number of different interpreters. 
We then made a first attempt at identifying similar interpreters in the corpus by 
distinguishing similar voices, but the high number of different interpreters made this task almost 
impossible. Therefore the software LIUM_SpkDiarization was used for the identification of 
identical interpreters in the corpus and the results are presented in Table 1. These results were 
considered reliable by two human assessors, but no specific human-machine agreement could be 
determined.  
Table 1. Identification of identical interpreters by LIUM_SpkDiarization. 
Sex Language Number of interpreters identified Total number of 
unique interpreters Twice  Three times  
 
Females 
French 3 0 27 
English 3 1 25 
Dutch 4 0 26 
 
Males 
French 3 0 27 
English 2 2 24 
Dutch 2 0 28 
 
Table 1 shows that the maximum number of interpretations by one and the same interpreter is 3, 
which is 10% of the interpretations included for a particular booth. While having identical 
interpreters in the data set could theoretically violate the assumption of independence of 
observations within each group (males and females), independence is unlikely to be compromised 
in our case. Indeed, given the large size of the corpus and the small number of potentially identical 
interpreters, the dependence of observations would only concern a small number of interpretations 
and the final corpus can be considered as representing a sufficiently diverse set of interpreters. 
Moreover, each interpretation is unique and performed in different conditions, even if performed by 
the same interpreter. Finally, data are not aggregated at the individual level, but at the group level 
(males and females) and the same interpreter cannot be included in both the male and the female 
group.  
 Identification of numbers and their rendition 
Based on the literature and the fact that numbers in our data are rarely complex, a simple 
classification was adopted based on two criteria: the number of components and formal features 
of numbers. Two categories were distinguished for the first criterion: numbers with two or fewer 
components (e.g. one, seventeen, three thousand) and numbers with three or more components 
(e.g. two hundred fifty, two thousand and eight). As Vander Beken (2013) suggests, counting 
uttered components instead of digits or quantity expressed makes more sense for oral data. For 
example, while ‘thousand’ and ‘two’ are different in size, they only need the pronunciation of one 
component, and therefore require the same memory effort. It is important to note that the same 
number uttered in two different languages can belong to two different categories: e.g. ‘ninety-
nine’ has two components and is in the category two or fewer, while its translation in French, 
‘quatre-vingt-dix-neuf’, has four components and is in the category three or more. Given that this 
research project focuses on potential errors in the rendition of numbers, only numbers that have to 
be translated by other numbers are taken into account. For example, the ‘second’ in ‘my second 
topic’ is not included as interpreters might decide to render the expression by ‘my next topic’ 
without making a mistake.  
 For the second criterion, i.e. the nature of the number, three categories were identified in 
the literature and replicated here: dates (which include days, months and years), decimals and 
others (all figures that do not belong to the former categories). The decision to add information on 
the type of number is justified by two reasons. Firstly, unlike most numbers, dates are usually not 
deprived of context and have a higher predictability than other numbers, as they can often be 
anticipated thanks to the context or prior knowledge (Vander Beken 2013), e.g. the Agenda 2020. 
Secondly, decimals are considered more troublesome than other types of numbers (Desmet et al. 
forthcoming; Mazza 2001) and therefore deserve their own category.  
 As mentioned in the literature, several classifications have been put forward by researchers 
for the rendition of numbers. One of the advantages of corpus data is the large diversity of 
interpreters, which allows for different interpreting styles and strategies to be included. Therefore, 
the categorisation adopted for this paper attempts at representing the large diversity of different 
renditions in the clearest way possible. Unfortunately, the previous classifications are not always 
systematic and contain some overlaps and some adaptations were needed for this study. The present 
categorisation was created with the following goals in mind: cover all the possible types of 
rendition in a systematic way, in order to ensure replicability and avoid overlaps. Moreover, several 
previous categories could actually be considered as subcategories rather than entirely new 
categories and were therefore included as such in the present classification. Finally, previous 
authors often include omissions as a type of error. Omissions being often associated with strategies 
in simultaneous interpreting, they are taken here as a specific category and not as errors. Moreover, 
a distinction is made between implicit and explicit approximations, as explicit approximations 
suggest that the interpreters are conscious of their error. Given the small sample size for numbers, 
the different types of erroneous renditions were compiled into three main categories in order to 
allow for representative analyses to be carried out: unrelated substitutions, related substitutions and 
approximations. We can argue that there is an increasing level of accuracy with these three 
categories: approximations are closest to the original number, while unrelated substitutions are the 
least faithful category. The types of renditions were manually added to the transcription. The final 
categorisation with explanations and examples is presented in Table 2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2. Categories of rendition 
Category Sub-category Explanation Example 
Complete 
rendition  
 The number is correctly and entirely rendered 1999 => 
1999 
Interpreter’s 
correction  
The interpreter first made a mistake but then 
gave the correct rendition 
 
Complete omission The number is completely omitted or is replaced 
by a word or sentence 
1000 => a lot 
Approximation   The order of magnitude is correct, but the 
number has been rounded up or down 
1864 => 
1800 
 
Explicit 
approximation 
The interpreter specifies that the number is an 
approximation 
125 => more 
than 100 
Related 
substitution 
 The number has been replaced by another 
number which has some resemblance to the 
original number 
See 
subcategories 
Phonological 
substitution 
The rendered number has a phonological 
resemblance with the original number 
14 (fourteen) 
=> 40 (forty) 
Syntactic 
substitution 
The rendered number has a syntactic 
resemblance with the original number 
47 => 470 
Partial 
inversion 
The main components have been rendered but 
some have been inverted 
164 => 146  
Complete 
inversion 
All components have been permuted  64 => 46 
Contextual 
substitution 
The number has been correctly rendered, but 
not its unit 
100 percent 
=> 100 
dollars 
Unrelated 
substitution 
 The whole number or some parts of the number 
have been substituted by a number with no 
resemblance  
See 
subcategories 
Partial 
substitution  
One part of the number has been substituted 72 => 73 
Complete 
substitution 
The whole number has been substituted 58 => 140 
Interpreter’s repetition The interpreter repeats the same number, while 
it was not repeated in the original 
 
Interpreter’s addition There was no figure in the original speech, but 
the interpreter still uttered a number 
Few => two 
Interpreter’s wrong correction The interpreter made a mistake, tried to correct 
him(her)self but made a second mistake. 
 
 
The distinction between unrelated partial substitutions and related substitutions might not always be 
clear-cut, but the key is that there must always be some degree of resemblance with the source 
number for related substitutions, while this is not the case for unrelated substitutions. It is worth 
noting that the category ‘contextual substitution’ can occur simultaneously with other types of 
erroneous renditions. Moreover, for some categories, and automatically their subcategories (i.e. 
approximation, related and unrelated substitution, except for contextual substitution), the proportion 
of errors compared to the total number of elements is added. For example, if twenty-two is rendered 
by twenty-one, it is an unrelated partial substitution with a 50% of error (one erroneous component 
out of two). The categories ‘interpreter’s repetition’ and ‘interpreter’s addition’ do not 
automatically constitute errors and are therefore not included in the analyses. Moreover, the 
category ‘interpreter’s correction’ is transformed into ‘complete rendition’ for the analyses.  
 
Identification of predictors 
In total, eleven predictors were included in the analysis: the interpreter’s sex, source speaker’s 
delivery rate, source speaker’s number of silent pauses per minute, source speaker’s average 
duration of silent pauses per minute, number EVS, mean EVS, source speech type, nature of the 
number, complexity of the number, source and target languages. Other predictors were mentioned in 
the introduction but could not be included in this analysis because they are not available. Indeed 
since the interpreters are anonymous, we have no information about their preferences or experience. 
Some of the predictors are directly derived from the literature; others will be explored for the first 
time in this study.  
In the literature, variables identified as potentially having an impact on the rendition of 
numbers include source text delivery rate (Korpal 2016) and the language pair (Pinochi 2009). The 
source delivery rate is measured as the total number of words divided by duration of the speech, 
normalised by the minute. To complement data about the delivery rate, two variables about the 
pause patterns of the source speaker are added to the analysis. Firstly, the source speaker’s number 
of silent pauses per minute which is the total number of silent pauses (i.e. an unfilled pause of more 
than 0.2s) for the whole speech normalised per min. Secondly, the source speaker’s average 
duration of silent pauses per minute, which is the total duration of all silent pauses normalised per 
minute. The number type (date, decimal and others) and complexity (two or fewer components and 
three or more components) are also included as predictors, as the literature suggests that more errors 
are committed with decimals and large numbers (Desmet et al. forthcoming; Mazza 2001). 
Moreover, having a short EVS is considered as a strategy to reduce the risk of errors when dealing 
with numbers. Therefore two measurements of EVS were analysed: the EVS measured for each 
number and the mean EVS for the whole speech. The latter was measured by tagging source and 
target equivalent items every 10 word of the interpreter’s rendition. The number EVS is measured 
between a number uttered by the speaker and the corresponding number in the interpretation. In 
both cases, the Ear-Voice span is measured by manually tagging the source item and its equivalent 
in the target language and measuring the time elapsed between the two in centiseconds. Two 
categories of rendition do not have an associated number EVS: interpreters’ omissions (since there 
is no target item) and interpreters’ additions (since the target number was not triggered by a source 
item). Another strategy mentioned when dealing with numbers is the use of visual input. 
Unfortunately, it is impossible for the authors to know whether the interpreter writes down the 
number or receives help from a booth colleague. However, thanks to the video attached to the 
source speech at the European Parliament, it is possible to see whether the source speaker 
improvises a speech or reads from a written document. When the source speaker improvises, the 
speech is categorised as ‘impromptu’ and it is unlikely for the interpreter to have received the 
speech in advance. However when the source speaker reads off a document, there is a higher 
probability that the interpreter has received the written speech and has numbers written down in 
front of her/him. As a consequence, the type of source speech will also be analysed as being 
impromptu, mixed (when the speaker alternatively reads off a document and speaks without looking 
at a document) or read, conforming to the encoding in Bernardini et al. (2008). However, some 
video data were not available and the information about source speech type is sometimes 
incomplete. Some predictors are manually added to each transcription (language, sex, type of source 
speech, nature of the number and complexity of the number) while others are automatically 
measured by a tailor-made script after having been manually identified in the text (both 
measurements of ear-voice span, delivery rate and pausing pattern). 
 A Chi-square test is performed on five types of rendition only in order to analyse the 
influence of sex on the rendition of numbers. The five categories are complete renditions, 
omissions, approximations, related and unrelated substitutions. Given the low occurrence of errors 
in the data set, conducting the analyses on all the categories and subcategories of rendition would 
not yield reliable results. Finally, the sex difference in the length of EVS for numbers was tested 
with a Mann-Whitney U test given that the distribution of EVS is not normal, but rightly skewed.  
For the influence of the predictors on the rendition of numbers, a multinomial logistic 
regression was performed on the same categories of renditions. When it comes to the analysis of the 
number EVS, it is important to mention that the data for complete omissions are not entirely 
adequate: the EVS is indicated as 0 for complete omissions while there is no number EVS 
measurement for this type of rendition. As a consequence, the analysis of the number EVS is also 
carried out without the category ‘complete omission’.  
 
3. Results 
Descriptive statistics 
Numbers in the corpus are divided into 6 categories: regular numbers, dates and decimals each with 
two or fewer and three or more components. Their distribution for all speeches, as well as for 
impromptu and read speeches only, is presented in Table 3.  
 
Table 3. Categories of numbers 
Speech type  Complexity Numbers 
 
Dates Decimals 
 
Total 
# % # % # % # % 
All speeches two or less 411 56% 65 9% 24 3% 499 69% 
three or more 81 11% 140 19% 8 1% 229 31% 
Subtotal 
 
492 67% 205 28% 32 4% 729 100% 
Impromptu 
speeches 
two or less 61 55% 3 3% 6 5% 70 63% 
three or more 20 18% 21 19% 0 0% 41 37% 
Subtotal 
 
81 73% 24 22% 6 5% 111 100% 
Read 
speeches 
two or less 259 55.5% 47 10% 13 3% 319 68.5% 
three or more 46 10% 97 21% 2 0.5% 145 31.5% 
Subtotal 
 
305 65.5% 144 31% 15 3.5% 464 100% 
 
 
 
 
 
For all speeches, the most frequent category is ‘regular’ numbers which amount to 67% of numbers, 
followed by dates (28%) and decimals (4%). There are more numbers with two or fewer 
components (69%) than numbers with three or more components (31%). For regular numbers and 
decimals, non-complex numbers (two or fewer components) are more frequent, while it is the 
opposite for dates, mostly because years often contain at least 3 components (e.g. two thousand 
seven). The distribution of numbers over speech types is very similar, except that impromptu 
speeches contain more regular numbers with three or more components (18% compared to 11% and 
10%) and fewer dates with two or fewer components (3% compared to 9% and 10%).   
 Table 4 presents the overall distribution of renditions. For erroneous renditions (i.e. 
approximations, related and unrelated substitutions), the percentage of components that were 
incorrect is mentioned under the column ‘% of error’.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 4. Distribution of renditions  
Category # Subcategory # % of 
error 
# 
Complete rendition 568   
Interpreter’s correction 3 
Interpreter’s repetition  4  
Interpreter’s addition  7  
Approximation 
 
9  25% 1 
33% 3 
50% 5 
Related substitution 16 Phonological substitution  5 50% 1 
33% 2 
100% 2 
Syntactic substitution + Contextual 
substitution 
1 25%  1 
Syntactic substitution + interpreter’s 
wrong correction 
2 33% 1 
50% 1 
Syntactic substitution 7 25% 1 
50% 6 
Contextual substitution 1   
Unrelated substitution 
 
28 
 
Complete substitution 4 100% 5 
Complete substitution + interpreter’s 
wrong correction 
1 
Partial substitution 23 25% 1 
33% 4 
50% 14 
66% 2 
75% 1 
80% 1 
Complete omission  97  
 
Source speakers produce 718 numbers in total, while the interpretations contain 729 numbers (11 
numbers were either added or repeated by the interpreter). The categories ‘interpreter’s repetition’ 
and ‘interpreter’s addition’ cannot be considered errors as they do not automatically constitute 
mistakes and are therefore excluded from the analysis. The most frequent rendition type is 
‘complete rendition’ (79%) followed by ‘complete omission’ (14%). It should be noted that the 
success rate in the corpus is substantially higher than in experimental studies and is close to the 
success rate of interpreters using visual support for numbers (Desmet et al. forthcoming). Besides 
complete renditions and omissions, 53 real errors are reported amounting to 7% of the cases. The 
most frequent type of mistake is unrelated substitution (28), and more specifically unrelated partial 
substitution with an error rate of 50% (14). Three categories of rendition are absent from the list: 
explicit approximation, partial and complete inversion. This is quite surprising as we would expect 
them to be fairly frequent in interpreting. The syntactic properties of numbers in one of the 
languages included in the corpus (Dutch) was indeed expected to trigger inversions. While additions 
are pretty rare (7), the mere fact that they exist is quite surprising. When having a closer look at 
these occurrences, it appears that they mostly concern additional information (e.g. a document’s 
publication date), stylistic expressions (‘This never happened in thousands of years’). 
 
Sex differences in the rendition of numbers 
The potential influence of the interpreter’s sex on the rendition of numbers is the first part of this 
research project. Table 5 shows the distribution of categories of rendition between male and female 
interpreters.  
 
Table 5. Categories of rendition for male and female interpreters.  
Category of rendition Females Males 
# % # % 
Complete rendition total 230 78% 338 79.7% 
correction 1 0.3% 2 0.5% 
Errors total 21 7.1% 32 7.5% 
Approximation: total 5 1.7% 3 0.7% 
25% of errors 0 1 0.2% 
33% of errors 2 0.7% 1 0.2% 
50% of errors 3 1% 1 0.2% 
Related substitution: total 9 3.1% 8 1.9% 
Phonological total 3 1% 3 0.7% 
33% of errors 1 0.3% 1 0.2% 
50% of errors 1 0.3% 1 0.2% 
100% of errors 1 0.3% 1 0.2% 
Syntactic total 6 2% 4 0.9% 
25% of errors 0 1 0.2% 
+ contextual 1 0.3% 0 
33% of errors + wrong correction 0% 1 0.2% 
50% of errors 5 1.7% 1 0.2% 
+ wrong correction 0% 1 0.2% 
Contextual  0 1 0.2% 
Unrelated substitution: total 7 2.4% 21 5% 
Complete total 3 1% 2 0.5% 
+ wrong correction 0 1 0.2% 
Partial total 4 1.4% 19 4.5% 
25% of errors 0 1 0.2% 
33% of errors 0 4 0.9% 
50% of errors 2 0.7% 12 2.8% 
66% of errors 1 0.3% 1 0.2% 
75% of errors 1 0.3% 0 
80% of errors 0 1 0.2% 
Complete omission  43 14.6% 54 12.7% 
Interpreter’s addition 2 5 
Interpreter’s repetition 1 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Given that males are exposed to more numbers than females (432 against 296), the type and 
complexity of numbers were compared between the two groups. The Chi-Square test shows that 
there is no statistically significant difference (X2=6.418, p=.268, effect size=0.09). The distribution 
of the type and complexity of numbers between male and female interpreters is presented in Table 
6.  
 
Table 6. Categories of number for male and female interpreters 
Category Females Males 
two or 
less  
three or 
more  
Subtotal two or 
less  
three or 
more  
Subtotal 
# % # % # % # % # % # % 
Numbers 
 
176 59% 32 11% 208 70% 234 54% 49 11% 283 65% 
Dates 25 8% 56 19% 81 27% 40 9% 84 20% 124 29% 
Decimals 
 
4 2% 3 1% 7 3% 20 5% 5 1% 25 6% 
Total 205 69% 91 31% 296 100% 294 68% 138 32% 432 100% 
 
In order to explore the first research question, a Chi-Square test was performed to assess the 
influence of sex on the rendition of numbers on five categories (complete omission, complete 
rendition, approximations, related and unrelated substitution). No significant difference was found 
(X2=5.796, p=0.215, r=0.09). Detailed results are found in Table 7.  
 
Table 7: Sex differences in the rendition of numbers 
 Females Males  Kruskall-Wallis H test 
# % # % X2 p Effect size 
Complete rendition 230 78% 338 79.7% 5.796 0.215 0.09 
Approximation 5 1.7% 3 0.7% 
Related substitution 9 3.1% 8 1.9% 
Unrelated substitution 7 2.4% 21 5% 
Complete omission  43 14.6% 54 12.7% 
 
 
 
  
For the second research question, potential sex differences in the length of EVS for numbers were 
analysed with a Mann-Whitney U test. The results show that there is no statistically significant sex 
differences (U=44299.000, p=.330, effect size=0.04). The results are presented in Table 8.  
 
Table 8. Sex differences in number EVS 
 N Mean M SD Mann-Whitney U test 
U P Effect 
size 
Number’s EVS for females 251 2.81s 2.45s 1.51s 44299.000 .330 0.04 
 Number’s EVS for males 370 2.69s 2.45s 1.48s 
 
Influence of predictors on the rendition of numbers 
In the second part of this study, the influence of all identified predictors on the rendition of numbers 
is analysed: the interpreter’s sex, the source and target languages, the source speech type 
(impromptu, read of mixed), the number type (dates, decimals and others) and complexity (two or 
fewer and three or more), the mean EVS, the number EVS, the source speaker’s delivery rate, the 
source speaker average duration of silent pauses per minute and number of silent pauses per minute. 
The values for the continuous variables are presented in Table 9.  
 
Table 9. Continuous predictors 
Continuous variables N Mean M SD 
Mean EVS 718 2.96s 2.82s 0.81s 
Number’s EVS 6213 2.74s 2.43s 1.50s 
Source speaker’s delivery rate 718 1.55w/m 1.54w/m 20.8w/m 
Source speaker average duration 
of silent pauses per minute 
718 10.4s 9.7s 3.1s 
Source speaker number of silent 
pauses per minute 
718 22.1 22.3 4.7 
 
In order to assess the influence of predictors on the rendition of numbers, a multinomial logistic 
regression is carried out on five categories of rendition: complete renditions, complete omissions, 
                                                 
3 The reduced sample size is due to the exclusion of the category ‘complete omission’.  
approximations, related substitutions and unrelated substitutions. Most predictors do not have a 
significant p-value: source speaker’s delivery rate (p=.507), source speaker’s average duration of 
silent pauses per minute (p=.325), source speaker’s number of silent pauses per minute (p=.114), 
the source speech type (p=.096), mean EVS (p=.601), interpreter’s sex (p=.112), source language 
(p=.681), target language (p=.858) and number complexity (p=.235). The source speech type has a 
near significant p-value (p=.060) and will therefore be looked at in more detail. One variable has a 
significant p-value: the number EVS (p<0.001). Given the nature of this significant predictor (no 
data for the category ‘complete omission’), its influence is analysed on four categories only: 
complete renditions, approximations, related and unrelated substitutions. A Kruskall-Wallis test is 
carried out to analyse the influence of the number EVS on the renditions and gave a significant p-
value (p<.001), as well as a medium effect size (0.5). When looking at the actual values of EVS in 
each group, the EVS is longer for all types of erroneous renditions compared with complete 
rendition. Unrelated substitutions have the longest EVS (M=3.91s), followed by related substitution 
(M=3.23s) and approximations (2.69s). Detailed results are presented in Table 10. 
 
Table 10. Influence of number EVS on four categories of rendition.  
Number’s EVS N Mean M SD  Kruskall-Wallis H test 
X2 p Effect size 
Complete rendition 568 2.62s 2.32s 1.41s 32.13 <.001 0.5 
Approximation 9 3.59s 2.69s 1.97s 
Related substitution 16 3.61s 3.23s 1.87s 
Unrelated 
substitution 
28 4.25s 3.91 1.77 
  
Given the near-significant p-value (p=.060) for the source speech type and its potential relevance 
for this particular study, i.e. the fact that interpreters might have the source text in front of them 
when the source speech type is ‘read’, a Chi-Square test was performed to test its individual 
influence on renditions. The Chi-Square test has a significant p-value (p=.014), but the effect size is 
small (0.2). Detailed results are presented in Table 11. 
 
 
 
 
 
 
Table 11. Influence of source speech type on five categories of rendition 
Category of rendition 
Mixed 
 
Impromptu Read Chi-Square test 
X2  p Effect size 
# % # % # % 19.26 .014 0.2 
 Complete rendition 64 76% 82 75% 374 81% 
Related substitution 2 3% 0 0% 11 2% 
Unrelated substitution 7 8% 2 2% 18 4% 
Approximation 0 0% 0 0% 7 1% 
Complete omission 11 13% 25 23% 54 12% 
Total 84 100% 109 100% 464 100% 
 
When looking at the frequency of each category of rendition per source speech type, there seem to 
have more complete omissions for impromptu speeches (23% against 13% and 12%), more 
complete renditions for read speeches (81% compared to 75% and 76%), as well as more unrelated 
substitutions for mixed speeches (8% compared to 2% and 4%). However the sample sizes are very 
small for the erroneous renditions. However given the small effect size for the Chi-Square test, 
these results will not be discussed further.  
 
4. Discussion 
This research project is one of the few corpus-based studies on the rendition of numbers in 
interpreting. Given that interpreters often receive help from their colleagues or have the written 
speech when dealing with numbers in real life, the frequency of errors and omissions in the data 
was much lower than in experimental designs (a total of 21% in our data compared to about 40% 
for experiments). In previous experiments, the most common type of rendition (besides complete 
rendition) is complete omission, followed by approximation (Desmet et al. forthcoming; Mazza 
2001). Our data confirm that omission is the most frequent category after complete rendition, as it 
amounts to 14% of renditions. For the second most frequent category, our data show that unrelated 
partial substitutions are more frequent than approximations (with 3% of the renditions, compared to 
1%). However, it has to be noted that our definition of approximations is more restrictive than in 
previous studies, therefore some studies might have included unrelated partial substitutions under 
the category ‘approximation’.  
 When it comes to the influence of sex on the rendition of numbers, the regression and the 
Kruskall-Wallis H test did not yield significant results. Moreover, no sex differences were found in 
the length of the Ear-Voice span for numbers. The analyses of the influence of other predictors on 
the rendition of numbers seem to indicate that only one out of the eleven predictors included in the 
analysis has a significant p-value: the Ear-Voice span for numbers. This confirms the findings of 
Timarová et al. (2014), where professional interpreters perform better than students because 
professionals keep a shorter EVS, as well as Setton’s (1999) observation that errors typically occur 
when the EVS is more than 3–4 seconds. The Mann-Whitney U test shows that the EVS is 
significantly longer in case of erroneous renditions compared to complete renditions (p<.001 and 
effect size=0.5), and most specifically longest for unrelated substitutions (mean=4.25s), followed by 
related substitutions (mean=3.61s) and approximations (mean=3.59s). This suggests that the more 
accurate the target number is, the shorter the EVS. While it was suggested that the source speech 
type might have an impact on the rendition of numbers, as a read speech would potentially mean 
that the interpreter received the speech in advance, this variable only gave a near-significant p-value 
in the regression (p=0.060). This might be due to the fact that the information about source speech 
type is sometimes incomplete and to the fact that some speeches were partly read and partly 
impromptu (labelled as ‘mixed’). 
 Previous experiments also show that most errors seem to happen with large numbers and 
decimals (Desmet et al. forthcoming). Our data did not confirm this as no significant p-values were 
found for the influence of the type nor the complexity of numbers. The source speaker’s delivery 
rate was also mentioned as increasing the error rates (Korpal 2016). In our data, no significant p-
value was found for the influence of delivery rate, nor for the influence of silent pauses in the 
source speech. Pinochi (2009) also suggests that differences in number syntax between source and 
target language can increase the error rate. Despite the inclusion of languages with different syntax 
(Dutch versus French and English), source and target languages did not yield significant p-values.  
 
5. Conclusion 
Given the female advantage in several processes involved in simultaneous interpreting, more 
specifically short-memory tasks, this research project aimed at determining whether sex differences 
can be found in the rendition of numbers by interpreters at the European Parliament. The first 
hypothesis stipulates that women have more cognitive resources available when dealing with 
numbers and therefore render more numbers than men. Indeed, omissions and errors are believed to 
be caused by a lack of attentional resources required to perform the task. Our data refute this 
hypothesis as no sex differences were found in the rendition of numbers, nor in the type of 
erroneous renditions. The second hypothesis concerns potential sex differences in the EVS 
associated with numbers. It was assumed that men have fewer cognitive resources and memory 
capacity available when dealing with numbers, and therefore resort to one of the strategies applied 
by professionals, i.e. shortening the EVS, more often than women. This hypothesis was also refuted 
by our data as no sex differences were found in EVS lengths. To conclude, our data clearly show 
that sex plays no significant role in the rendition of numbers.  
 Secondly, this research project also aimed at identifying relevant predictors of the rendition 
of numbers. The only significant predictor found in this study is the Ear-Voice span measured for 
each pair of numbers. This study shows that the shorter the number EVS, the more accurate the 
rendition of numbers. These results confirm the practises already used by most professionals: 
shortening the EVS is a useful strategy when dealing with numbers. Trainers would therefore be 
well advised to include this strategy in their training programme.  
An additional objective of this research project is to observe the rendition of numbers in a 
real environment. As expected, the occurrence of numbers, and consequently of errors, was lower 
for corpus data compared with experimental data but some interesting findings were reached. Some 
findings from experiments were confirmed: the influence of a shorter EVS on the rendition of 
numbers, as well as the fact that omissions are more frequent than erroneous renditions. However, 
the influence of some previously identified predictors was refuted: the type and complexity of the 
number, the source delivery rate and languages with different word orders. These discrepancies 
might also be due to the small sample sizes in the data. Therefore, more corpus data are needed in 
order to analyse real-life errors and their predictors in more details.  
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